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Claims 



[cl] 



[c2] 



[c3] 



[c4] 



[c5] 



[c6] 



[c7] 
[c8] 

[c9] 
[clO] 



1. An alloy comprising rhodium, plattrtum, and palladium, wherein said alloy 
comprises a microstructure thijMy essentially free of LI - structured phase 

at a temperature greaterjtKan about 1 000 ° C. 

2. The alloy of claim 1 , wherein said alloy has an oxidation resistance of at 
least about 1 6 hour-cm2/mg at a temperature of about 1 200 ° C. 

3. The alloy of claim ^O/vt^rein said alloy has an E-alpha factor less than 
about 3.6 MPa/ 0 C a^a temperature of about 1 000 0 C. 

4. The alloy of claim 1 , wherein said alloy has an ultimate tensile strength 
greater than about 1 00 MPa at a temperature of about 1 200 ° C. 

5. The alloy of claim 1 , wherein sai/l alloy further comprises a metal selected 
from the group consisting of zirqt>nium, hafnium, titanium, and mixtures 
thereof. 

6. The alloy of claim 1 , whereirVsaid alloy comprises from about 0 atomic 
percent to about 5 atomic percent of a metal selected from the group 
consisting of zirconium, hafnium, titanium, and mixtures thereof. 

7. The alloy of claim k^wher/in said metal comprises zirconium. 

8. The alloy of claim 6, furtner comprising from about 0 atomic percent to 
about 5 atomic percent rujmenium. 

9. The alloy of claim 8, wherein said al)6y is disposed in a gas turbine engine. 



1 0.The alloy of claim 8, wherein: 

said palladium is present in an ^mount ranging from about 1 atomic percent 
to about 41 atomic percent; 

said platinum is present in a/ amount that is dependent upon said amount 
of palladium, such that 

a. for said amount of palladium ranging from about 1 atomic percent to 
about 14 atomic percecft, said platinum is present up to about an amount 
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defined by the formula (40 + X) atomic percent, wherein X is the amount in 
atomic percent of said palladium, and 
b. for said amount of palladium ranging Worn about 1 5 atomic percent up to 
about 41 atomic percent, said platinum jp present in an amount up to about 
54 atomic percent; and 

the balance comprising rhodium, wherein said rhodium is present in an 
amount of at least 24 atomic percent.j 

[cl 1 ] 11 .The alloy of claim 1 0, wherein: 

said platinum is present up to the lesser of about 52 atomic percent and an 
amount defined by the formula (30+X) atomic percent, wherein X is the 
amount of said palladium; / 

said palladium is present in an amount that is dependent on the amount of 
said platinum, such that 

a. for said amount of platinuni ranging from about 0 to about 21 atomic 
percent, said palladium is present in an amount ranging from about 1 atomic 
percent to about an amouny defined by the formula (1 5+Y) atomic percent, 
wherein Y is the amount iry atomic percent of said platinum, and 

b. for said amount of platinum ranging from about 22 atomic percent to 
about 52 atomic percent said palladium is present in an amount ranging 
from about 1 atomic percent to about 36 atomic percent; and 

the balance comprising rhodium, wherein said rhodium is present in an 
amount ranging from about 26 atomic percent to the lesser of about 95 
atomic percent ana about an amount defined by the formula (85+2Y) atomic 
percent, wherein/f is the amount in atomic percent of said platinum, 



[cl2] 



1 2.The alloy of claim 1 1 , said alloy comprising: 
from about 2f\ atomic percent platinum to about 52 atomic percent 
platinum; 

from abouit 22 atomic percent palladium to about 36 atomic percent 
palladium; and 

the balance comprising rhodium, wherein said rhodium is present in an 
amour]/ ranging from about 26 atomic percent rhodium to about 43 percent 
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rhodium. / 

[cl 3] 1 3.The alloy of claim 1 1 , said alloy comprising: 

from about 3 atomic percent platinum to about 29 atomic percent platinum; 
from about 1 atomic percent palladium to about 6 atomic percent palladium; 
and / 

the balance comprising rhodium, wherein said rhodium is present in an 
amount ranging from about 70 atomic percent to the lesser of about 94 
atomic percent and about an amount defined by the formula (85+2Y) atomic 
percent, wherein Y is the amount in atomic percent of the platinum. 

[cl4] 14.An alloy consisting essentially of: 

palladium, in an amount rangimg from about 1 atomic percent to about 41 
atomic percent; / 

platinum, in an amount that Ls dependent upon said amount of palladium, 
such that / 

a. for said amount of palladium ranging from about 1 atomic percent to 
about 1 4 atomic percent, gaid platinum is present up to about an amount 
defined by the formula (4p + X) atomic percent, wherein X is the amount in 
atomic percent of said palladium, and 

b. for said amount of palladium ranging from about 1 5 atomic percent up to 
about 41 atomic perce/it, said platinum is present in an amount up to about 
54 atomic percent; / 

from about 0 atomic/percent to about 5 atomic percent of a metal selected 
from the group consisting of zirconium, hafnium, titanium, and mixtures 
thereof; / 

from about 0 atomic percent to about 5 atomic percent ruthenium; and 
the balance rhodium, wherein said rhodium is present in an amount of at 
least 24 atomia percent; 

wherein said aA\oy further comprises a microstructure that is essentially free 
of LI - structured phase at a temperature greater than about 1 000 ° C 

[cl 5] / 

1 5.An alloy comprising: 
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[cl6] 



from about 5 atomic percent^) about 40 atomic percent platinum; and 
the balance comprising rhodium; 

wherein said alloy fuwier comprises a microstructure that is essentially free 
of LI ^ r strucjajfed phase at a temperature greater than about 1 000 * C. 

1 6. The alloy of claim 1 5, wherein said alloy further comprises a metal 
selected from the group consisting; of zirconium, hafnium, titanium, and 
mixtures thereof. 



[cl7] 



[cl8] 



[cl9] 



[c20] 



[c21] 




[c22] 



[c23] 



[C24] 



[c25] 



1 7. The alloy of claim 1 5, wherein said alloy comprises from about 0 atomic 
percent to about 5 atomic percant of a metal selected from the group 
consisting of zirconium, hafnium, titanium, and mixtures thereof.- 

V 

1 8. The alloy of claim 1 7, whefrein said metal comprises zirconium. 

1 9. The alloy of claim 1 8, further comprising from about 0 atomic percent to 
about 5 atomic percent rutfienium. 

20. The alloy of claim 1 9, comprisj/g: 

rom about 5 atomic percent Wcibout 30 atomic percent platinum; and 
he balance comprising rhodium. 

2 1 .The alloy of claim 2Qf, comprising: 

from about 5 atomic/percent to about 1/D atomic percent platinum; and 
the balance comprising rhodium. 

22.The alloy of claim 1 5, wherein said alloy has an oxidation resistance of at 
least about 1 6 hour-cm2/mg at a temperature of about 1 200 ° C. 

23The alloy of claim 1 5, wherein s$(id alloy has a strain to failure of at least 
about 2% at a temperature ofabptif 1 200 ° C. 

24. The alloy of claim 1 5, wierein/said alloy has an E-alpha factor less than 
about 3.6 MPa/ ° C at a te/ipera#ire of about 1 000 ° C 

25. The alloy of claim 1 5, whereto said alloy has an ultimate tensile strength 
greater than about 1 00 MPa at a temperature of about 1 200 * C. 
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[c26] 



[c27] 



[c28] 



26. An alloy consisting essentially 

from about 5 atomic percent to ah6ut 40 atomic percent platinum; 
from about 0 atomic percent to about 5 atomic percent of a metal selected 
from the group consisting of zirconium, hafnium, titanium, and mixtures 
thereof; 

from about 0 atomic percent to/about 5 atomic percent ruthenium; and 
the balance rhodium; 

wherein said alloy comprises i microstructure that is essentially free of LI 
- structured phase at a temperature greater than about 1 000 0 C. 

27. A gas turbine engine cornponent comprising an alloy, said alloy 

comprising: rhodium, platinum, and palladium; 

wherein said alloy of said qas turbine engine component comprises a 
microstructure that is esse/itially free of LI - structured phase at a 

temperature greater than 4bout 1 000 ° C 

28. The gas turbine engiijie component of claim 27, wherein said alloy 
comprises: 

palladium, in an amourft ranging from about 1 atomic percent to about 41 
atomic percent; 

platinum, in an amount that is dependent upon said amount of palladium, 
such that 

a. for said amount of palladium ranging from about 1 atomic percent to 
about 14 atomic percent, said platinum is present up to about an amount 
defined by the formula (40 + X) atomic percent, wherein X is the amount in 
atomic percent oysaid palladium, and 

b. for said amoufnt of palladium ranging from about 1 5 atomic percent up to 
about 41 atomjc percent, said platinum is present in an amount up to about 
54 atomic penfcent; 

from about Of atomic percent to about 5 atomic percent of a metal selected 
from the gr^up consisting of zirconium, hafnium, titanium, and mixtures 
thereof; 

from aboiik 0 atomic percent to about 5 atomic percent ruthenium; and 
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[c29] 



[C30] 



[c31] 



[c32] 



cr 



the balance comprises rhodiunyWherein said rhodium is present in an 
amount of at least 24 atorry^ percent^ 
wherein said alloy of sarfl gas turbirye engine component further comprises a 
microstructure thaj/fs essentially fr$e of LI - structured phase at a 

temperature greater than about 1 0(1)0 9 C. 



29The turbine engine component 
engine component is a blade of an 
engine, a bucket of a power 
power generation turbine. 



of claim 28, wherein said gas turbine 
aircraft engine, a vane of an aircraft 
generation turbine engine, or a nozzle of a 



30.The turbine engine component 
engine component comprises an 
said alloy. 




of claim 29, wherein said gas turbine 
oil, and wherein said airfoil comprises 



31 The turbine engine component of claim 30, wherein said airfoil comprises 
a tip section, a leading edge section, and a trailing edge section, and wherein 
at least one of said tip section, said leading edge section, and said trailing 
edge section comprises said alloy 

32.A turbine engine airfoil comprising an allrfy, said alloy comprising: 
from about 21 atomic percent to about 52 atomic percent platinum; 
from about 22 atomic percent to about 3(y atomic percent palladium; and 
the balance comprising rhodium, wherein said rhodium is present in an 
amount ranging from about 26 atomic percent to about 43 percent rhodium; 
wherein said alloy of said turbine engine airfoil comprises a microstructure 
that is essentially free of LI - struc/ured phase at a temperature greater 

than about 1000 - C. 



tc33] 



33.A turbine engine airfoil comprising an alloy, said alloy comprising: 
from about 3 atomic percent to about 29 atomic percent platinum; 
from about 1 atomic percent toiabout 6 atomic percent palladium; and 
the balance comprising rhodium, wherein said rhodium is present in an 
amount ranging from about 7v atomic percent to about 94 atomic percent 
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and about an amount defined by thefbrmula (85+2Y) atomic percent, 
wherein Y is the amount in atomic/percent of the platinum; 
wherein said alloy of said turbin/ engine airfoil comprises a microstructure 
that is essentially free of LI /structured phase at a temperature greater 

than about 1 000 ° C. / 

[c34] 34.A turbine engine airfonl comprising an alloy, said alloy comprising: 

from about 5 atomic percent to about 40 atomic percent platinum; 
from about 0 atomi/ percent to about 5 atomic percent of a metal selected 
from the group consisting of zirconium, hafnium, titanium, and mixtures 
thereof; / 

from about Cr atomic percent to about 5 atomic percent ruthenium; and 
the balance comprising rhodium; 

whereiiVsaid alloy of said turbine engine airfoil comprises a microstructure 
that ^essentially free of LI - structured phase at a temperature greater 

thah about 1000 ° C. 
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